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Description 
Adjustable Head Restraint or Headrest 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention generally relates to an adjustable 
head restraint for use with a seat such as, for example, a 
vehicle seat, particularly to such head restraints having a 
ratcheting mechanism for controlling the angular position 
of the head restraint. More particularly the present inven- 
tion is directed to a head restraint which may be easily 
adjusted in both forward and rearward directions without 
the use of the occupant's hands. 

[0003] 2. Description of the Related Art 

[0004] various head restraints are known to the art which include 
a head restraint body pivotally coupled to a mounting 
post for enabling the head restraint body to pivot in a for- 
ward and rearward direction to achieve a desired position 
of angular adjustment chosen by the user. Such head re- 
straints are also known to include various ratcheting 



detente mechanisms which allow the head restraint to 
pivot forward ly but limit its rearward pivotal movement 
for safety reasons. 

[0005] However, these designs do not provide for hands free easy 
adjustment to allow moving the head restraint forward 
and rearward to a desired position. Furthermore, the prior 
art does not appear to meet the new proposed safety re- 
quirements for vehicle head restraints. 

[0006] For example, U.S. Patent Number 5,238,295 issued Au- 
gust 24, 1993 to Harrell teaches a pawl and ratchet mech- 
anism for positioning a head restraint by using the hands 
to move the head restraint forward to a desired position. 

[0007] U.S. Patent Number 6,402,238 issued June 11, 2002 to 
Bigi et al teaches an expanding head restraint similar in 
function and action to an air bag in the event of a colli- 
sion. 

[0008] u.S. Patent Application Publication 2001/0028190 pub- 
lished October 11, 2001 to Nakane et al teaches a friction 
controlled head restraint adjustment mechanism. 

[0009] U.S. Patent Application Publication 2001/0040396 pub- 
lished November 15, 2001 to Kreuels et al teaches a head 
restraint having an inertia trigger for allowing the expan- 
sion of a head restraint in the event of a collision. 



[° 01 °] U.S. Patent Application Publication 2002/0043858 pub- 
lished April 18, 2002 to Svantesson et al teaches a spring 
loaded expansion mechanism to enlarge a head restraint 
upon a sensor identifying a collision event. 

[00 11 ] DISCLOSURE OF THE INVENTION 

[0012] The present invention provides advantages and alterna- 
tives over the prior art by providing a hands free ad- 
justable head restraint assembly including a mounting 
post having a horizontal portion, a head restraint body 
disposed about said horizontal portion, and pivot connec- 
tion means for connecting the head restraint body piv- 
otally to the mounting post for enabling the head restraint 
body to pivot relative to the mounting post. Ratcheting 
means act between the mounting post and the head re- 
straint body for permitting the head restraint body to 
pivot in one direction while selectively locking the head 
restraint body against reverse pivotal movement. The 
characterizing feature of the assembly is the construction 
of the hands free plunger mechanism which allows for the 
positioning of the head restraint and engaging and disen- 
gaging of the ratcheting mechanism without the need of 
the seat occupant to use his hands to position the head 
restraint. 



[0013] | n another aspect of the present invention, there is pre- 
sented a ratcheting head rest for use on the back of any 
seating device. These seating devices include, but are not 
limited to, vehicle seats, airplane seats, office furniture, 
and residential furniture. 

[0014] According to a further aspect of the present invention, 
there is presented a ratcheting head restraint which pro- 
vides for hands free positioning of a head restraint while 
maintaining the ability to prevent movement of the head 
restraint during a collision. 

[0015] According to yet another aspect of the present invention 
there is presented an adjustable head restraint assembly 
comprising: a mounting post having a horizontal portion; 
a head restraint portion disposed about said mounting 
post horizontal portion and further characterized as 
mounted to at least one spring mounted fixedly about 
said mounting post horizontal portion; pivoting bracket 
connecting said head restraint body to said mounting post 
horizontal portion for enabling said head restraint body to 
pivot relative to said mounting post; ratcheting means 
acting between said mounting post and said head re- 
straint body for permitting said head restraint body to 
pivot in one direction and selectively locking said head re- 



straint body against pivotal movement in the opposite di- 
rection, said ratcheting means including a rack gear hav- 
ing a plurality of directional teeth and a pawl having a pair 
of directional teeth containing ends, for selectively alter- 
natively engaging said rack directional teeth, one pawl 
end when engaged allowing movement of the rack gear 
only in one direction and the other pawl end when en- 
gaged allowing movement of the rack gear in the opposite 
direction only, to control the movement of said head re- 
straint body; and characterized by said ratcheting means 
comprises; a ratcheting position locking mechanism com- 
prising a pivoting bracket for mounting an inertia spring 
connecting rod, an inertia spring pawl connecting rod for 
mounting one end of a plurality of inertia springs and the 
non-rack engaging end of a pawl, a plurality of inertia 
springs, a pawl mounting rod for mounting said pawl to 
said pivoting bracket, a toothed rack gear mounted on 
said mounting post horizontal portion upon which said 
pawl engages as well as linear damping toothed rotary 
gear inoperable engagement with toothed rack to slow the 
forward motion of said adjustable head restraint assembly 
during forward positioning; and a ratchet plunger release 
mechanism comprising a plunger end, mounted within a 



mounting sleeve, both being mounted on a plunger rod, 
said plunger rod moveably mounted through said pivoting 
bracket and having a plunger end return biasing spring 
mounted on said plunger rod between the distal end of 
said mounting sleeve and the proximal face of said pivot- 
ing bracket to return said plunger end to a forward most 
position when rearward pressure is removed said plunger 
end. 

[0016] According to a further aspect of the present invention, 
there is presented an adjustable head restraint assembly 
comprising: a mounting post having a horizontal portion; 
a head restraint portion disposed about said mounting 
post horizontal portion and further characterized as 
mounted to at least one spring mounted fixedly about 
said mounting post horizontal portion; pivoting bracket 
connecting said head restraint body to said mounting post 
horizontal portion for enabling said head restraint body to 
pivot relative to said mounting post; ratcheting means 
acting between said mounting post and said head re- 
straint body for permitting said head restraint body to 
pivot in one direction and selectively locking said head re- 
straint body against pivotal movement in the opposite di- 
rection, said ratcheting means including a rack gear hav- 



ing a plurality of directional teeth and a pawl having a pair 
of directional teeth containing ends, for selectively alter- 
natively engaging said rack directional teeth, one pawl 
end when engaged allowing movement of the rack gear 
only in one direction and the other pawl end when en- 
gaged allowing movement of the rack gear in the opposite 
direction only, to control the movement of said head re- 
straint body; and characterized by said ratcheting means 
comprises; a ratcheting position locking mechanism com- 
prising a pivoting bracket for mounting an inertia spring 
connecting rod, an inertia spring pawl connecting rod for 
mounting one end of a plurality of inertia springs, and in- 
ertia lock assembly and the non-rack engaging end of a 
pawl, a plurality of inertia springs, a pawl mounting rod 
for mounting said pawl to said pivoting bracket, a toothed 
rack gear mounted on said mounting post horizontal por- 
tion upon which said pawl engages as well as linear 
damping toothed rotary gear in operable engagement with 
toothed rack to slow the forward motion of said ad- 
justable head restraint assembly during forward position- 
ing; and a ratchet plunger release mechanism comprising 
a plunger end, mounted within a mounting sleeve, both 
being mounted on a plunger rod, said plunger rod move- 



ably mounted through said pivoting bracket and having a 
plunger end return biasing spring mounted on said 
plunger rod between the distal end of said mounting 
sleeve and the proximal face of said pivoting bracket to 
return said plunger end to a forward most position when 
rearward pressure is removed said plunger end. 
[0017] The present invention thus advantageously provides a 

pivoting head restraint having a easy adjusting hands free 
locking ratcheting means designed such that the head re- 
straint position may be altered without the need to use 

ones hands. 
Brief Description of Drawings 

[0018] Figure 1 shows a perspective front view of the ratcheting 

head restraint of the present invention. 
[0019] Figure 2 shows a partial perspective rear view of the 

ratcheting head restraint of the present invention. 

[0020] Figure 3 shows a plan partial side view of the ratcheting 

mechanism of the present invention. 
Detailed Description 

[0021] Reference will now be made to the drawings, wherein to 
the extent possible like reference numerals are utilized to 
designate like components throughout the various views. 



Generally, the present invention discloses an adjustable 
head restraint assembly constructed according to a 
presently preferred embodiment of the invention generally 
shown at 100 in Figure 1 and includes a head restraint 
body mounted to mounting post 11 for attachment to a 
seat (not shown). The mounting post 11 is a generally U- 
shaped support having a pair of spaced apart and parallel 
extending legs integrally joined at their upper ends by a 
generally horizontal transverse cross member portion. 
The mounting post 11 is constructed from a single piece 
of cylindrical metal rod or cylindrical metal tube having a 
generally circular cross section which has been bent into 
the U-shape to form the legs and cross member. The legs 
are formed on their rearward side with a plurality of 
notches which are designed to engage a vertical adjust- 
ment mechanism of the seat in a manner well known in 
the art. 

[0022] Referring to Figure 1, which presents a perspective front 
view of the easy adjust ratcheting head restraint 100 of 
the present invention having a ratcheting position locking 
mechanism 20 and a ratchet plunger release mechanism 
30. 

[0023] As further shown in Figure 1 the ratcheting position lock- 



ing mechanism 20 comprises a pivoting bracket 1 for 
mounting an inertia spring connecting rod 2, a inertia 
spring pawl connecting rod 3, inertia springs 4, and pawl 
mounting rod 6 for mounting pawl 5 to pivoting bracket 
1. The ratcheting position locking mechanism 20 is 
mounted on head restraint post 11 in operable interaction 
with a toothed ratcheting rack 13 upon which pawl 5 en- 
gages as well as linear damping toothed rotary gear 14 in 
operable engagement with toothed ratcheting rack 13 to 
slow the forward motion of the head restraint during for- 
ward positioning. 
[0024] As also shown in Figure 1, is the ratchet plunger release 
mechanism 30 comprising a plunger end 9, mounted 
within mounting sleeve 8, both being mounted on plunger 
rod 7 and having a plunger end return biasing spring 10 
mounted on plunger rod 7 between the distal end of 
mounting sleeve 8 and the proximal face of pivoting 
bracket 1 to return plunger end 9 to a forward most posi- 
tion when rearward pressure is removed. It is to be under- 
stood that a pressure plate 18 may be operably connected 
to the plunger end 9 to increase the area available to re- 
ceive and distribute the application of an activating load 
or force. 



[0025] Finally, Figure 1 shows a pair of springs 12 mounted on 
the head restraint post 11 and connected to the head re- 
straint body (shown in phantom) to provide movement of 
the head restraint corresponding to movement of the po- 
sition locking mechanism thereby allowing positioning 
and position locking of the head restraint. In another pre- 
ferred embodiment there is also mounted an inertial lock 
assembly 17 which assures that during a collision the 
head restraint assembly can not move rearward. 

[0026] Referring now to Figure 2, there is shown a perspective 

rear view of the ratcheting position locking mechanism 20 
including a section of the head restraint post 11 upon 
which is mounted pivoting bracket 1. Also mounted on 
head restraint post 11 is toothed ratcheting rack 13 to 
which is engaged linear damping toothed rotary gear 14. 
Further there is shown the connection of the plunger rod 
7 to pawl 5 through the use of pawl connecting rod 3, and 
pawl 5 is mounted to pivoting bracket 1 by means of pawl 
mounting rod 6. Inertia springs 4 are each connected by 
one of their ends to pawl connecting rod 3 and by each of 
there other ends to inertia spring connecting rod 2 
mounted to pivoting bracket 1. The inertia springs 4 be- 
ing normally in a closed or compressed condition cause 



the plunger 7 to be normally in a rearward or retracted 
condition and pawl 5 to be in a normally engaged condi- 
tion with respect to toothed ratcheting rack 13. 
[0027] Turning now to Figure 3, there is shown a plan side view 
of the pawl 5 and toothed ratcheting rack 13 engagement 
and the operable connections of the various parts of the 
present invention. Pawl 5, shown in a preferred embodi- 
ment, has two rack-engaging ends 5A and 5B that control 
the direction of movement of ratcheting rack 13. Particu- 
larly there is shown plunger 7 having mounted on its for- 
ward or proximal end, from its forward end, plunger end 
9, mounting sleeve 8, and plunger end return biasing 
spring 10. Spring 10 has a normally extended condition to 
hold the plunger end 9 in its forward position until de- 
pressed by the movement of an occupants head. On the 
rearward or distal end of plunger 7 there is moveably 
mounted to the upper or non-rack engaging ends of pawl 
5 by means of pawl connecting rod 3. Pawl 5 is pivotally 
connected to pivoting bracket 1 (not shown) by means of 
pawl mounting rod 6. The lower or rack-engaging end of 
pawl 5B is normally engaged with toothed ratcheting rack 
13 by a plurality of one way teeth located on said lower 
end of pawl 5B. The toothed ratcheting rack 13 is also 



shown mounted on head restraint post 11. Permanently 
engaged in toothed ratcheting rack 13 is linear damping 
toothed rotary gear 14 used to control the speed of the 
forward motion of plunger 7 when the pawl end 5B is dis- 
engaged, and pawl end 5A from toothed ratcheting rack 
13. Also shown is an inertia spring 4 connected at one 
end to pawl connecting rod 3 and at its other end to 
spring connecting rod 2. Optional pressure plate 18 is 
shown operably connected to plunger 9. 
[0028] | n practice, the head restraint of the present invention is 
in a most rearward position upon the top of the seat back 
of a seat. The occupant of the seat applies an activating 
force or pressure rearward against the head restraint sur- 
face causes the head rest plunger end 9 and plunger 7 to 
move rearward which in turn causes the upper end of the 
pawl 5 to move rearward pivoting on pawl mounting rod 6 
thereby causing the lower pawl toothed end 5B to disen- 
gage from the toothed ratcheting rack 13 and lower pawl 
toothed end 5A to engage, freeing the head restraint and 
allowing the head restraint to move forward, the speed of 
the forward movement of the head restraint being gov- 
erned by the linear damping toothed rotary gear 14. When 
the head restraint comes either to its forward most posi- 



tion or the occupant releases pressure against the head 
restraint plunger end 9, the spring 4 causes the pawl end 
5A to disengage and pawl end 5B to re-engage with the 
toothed ratcheting rack 13 locking the head restraint in 
position. 

[0029] Materials suitable for use in the present invention are well 
known in the art including, for example, metal and poly- 
meric compositions. Presently preferred materials for the 
spring connecting rod 2, pawl connecting rod 3, and pawl 
mounting rod 6 is solid steel rod, for pivoting bracket 1 
plated spring steel, for inertia springs 4, plunger end re- 
turn biasing spring 10 and springs 12 plated steel 
springs, for pawl 5, plunger 7, mounting sleeve 8, plunger 
end 9, head restraint post 11, and toothed ratcheting rack 
13 high strength steel. The presently preferred material 
for linear damping toothed rotary gear 14 is molded plas- 
tic. 

[0030] it is to be understood that the use of the terms head re- 
straint and headrest are interchangeable and the present 
invention applies to both. It is to be further understood 
that in describing the use of a seat occupant"s head or 
hands to apply the activating force to activate the present 
invention it is contemplated that any activating force 



means may be used to effect the operation of the present 
invention. It is still further understood that the pivoting 
movement of the head restraint may move one of either 
the top front or the bottom front portion of the head re- 
straint. While the mounting post 11 has been described as 
generally U-shaped and generally cylindrical it is to be 
understood that various other shapes and geometries well 
known in the art may also be used with the present inven- 
tion. The presently preferred inertia device is a pair of 
springs 12, however in another embodiment of the 
present invention the inertia device is fluid damper such 
as, for example, the air damper sold under the name 
Compact Linear Damper by Illinois Tool Works Inc. of 
Glenview, IL and described in US Patent No. 6,176,475. 
[0031] Although the preferred embodiments of the present in- 
vention has been disclosed, various changes and modifi- 
cations may be made without departing from the scope of 
the invention as set forth in the appended claims. 



